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SPECIMEN  HOLDERS  FOR  SIMULTANEOUS  CRITICAL  POINT 
DRYING  OF  MULTIPLE  BIOLOGICAL  SPECIMENS 

Ruin  k I M Kick.  Amiri- w F.  Hm.s  i t i.  ami  Lt  mn<  (•  Bkkmik  V_Jk..  I S Army 
Mri/u  111  Rioengmeermg  Re  wan h ir  Dei  < lopmenl  I.aburatnry,  hurt  Detrnk. 

Frederick.  Ml)  21701 

\hmka»  i Specimen  holders  were  developed  for  simultaneous  critical  point  drying  of  multi- 
ple specimens  of  monolayer  cell  cultures  grown  on  Leighton  tube  glass  cover  slips  or  for  speci- 
mens of  cells  collected  on  silver  or  cellulose  membrane  filters.  The  use  of  these  multiple  specimen 
holders  makes  it  possible  to  process  several  specimens  in  parallel  and  thus  significantly  reduce 
the  time  required  for  handling  large  numbers  of  samples  and  also  eliminate  the  possible  varia- 
tions that  occur  in  processing  individual  samples  one  at  a time  in  series. 


This  lafmratorv  is  engaged  in  testing  ot  polymeric  materials  for  biodegradation  and 
biorompatibility  and  in  the  development  of  in  . .:ru  methods  for  prescreening  of  these 
materials  for  anv  bio-interaction.  In  an  effort  to  correlate  the  possible  effects  of 
subleihal  doses  of  toxic  polymeric  degradation  products  on  cell  morphology  and 
ultrasirut  lure,  we  have  used  the  critical  point  drying  method  of  Anderson  (1931)  or  a 
modification  of  it  ( 1 )e  Bault  19T  Lewis  and  Nemanie  19"’3).  This  is  the  mildest 
method  known  for  biological  specimen  drying  and  is  considered  to  induce  only  minima) 
shrinkage  and  surface  alterations  (Boyde  1971). 

In  our  in  vitro  screening  system,  test  substances  are  placed  into  monolayer  cell 
cultures  grown  on  Leighton  tube  glass  cover  slips.  At  the  end  of  the  test  period,  most  of 
the  cells  are  still  attached  to  the  cover  slips:  however,  depending  upon  the  extent  of 
cytotoxicity  of  the  test  material,  some  c ells  are  detached  and  float  freely  in  the  medium. 

These  free  floating  cells  are  collected  on  Flotronics  (Selas  Corporation  of  America. 

■Spring  House,  PA)  or  Millipore  (Millipore  Corporation.  Bedford.  MA)  filters. 

Because  of  the  lack  of  availability  of  multiple  specimen  holders  for  critical  point 
drying  of  cells  grown  on  Leighton  tube  cover  slips,  and  since  the  holders  for  membrane 
filter  preparations  from  the  different  manufacturers  were  not  the  proper  size  to  fit  the 
Parr  drying  bomb,  two  different  types  of  holders  were  constructed  in  our  laboratory. 

The  two  holders  discussed  in  this  article  were  constructed  to  hold  several  of  either  the 
glass  cover  slips  or  the  filters  during  the  critical  point  drying  process. 

The  holder  in  Figure  I can  be  fitted  into  the  Parr  4770  critical  point  drying 
apparatus.  It  holds  22  glass  cover  slips  9 mm  x 50  mm  and  was  made  from  two  pieces 
of  yg  x 2 x 2 inch  flat  stock  machined  to  obtain  the  desired  dimensions.  The  two 
halves  were  welded  together  and  then  welded  to  a 2 ‘s-inrh  diameter  circular  bottom 
A pin  was  placed  through  the  bottom  of  the  holder  to  keep  the  cover  slips  from  falling 
through.  The  two  solid  side  pieces  were  machined  from  2'  s-inch  diameter  stock  and 
were  incorporated  into  the  design  to  reduce  dead  space  and  thus  the  amount  of  liquid 
used.  There  is  a •‘■'8-inch  diameter  hole  in  one  side  piece  to  accommodate  the  exhaust 

“The  opinions  or  assertions  contained  herein  are  the  private  views  of  the  authorts)  and  are  not  to  ite  _ 
construed  as  official  or  as  reflei  tiny  the  views  of  the  Department  of  the  Armv  or  the  Department  of  IMjgse."  ( 
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Fu»  1 Aluminum  holder  lor  (fimai  point  drying  of  cells  on  Leighton  lube  i?lass  rover  slips  Lart^e  ar- 
rows show  welded  joints,  and  the  slots  in  the  side  of  the  slide  holder  are  to  assure  adequate  circulation  oi 
fluids  in  sample  preparation  < see  texti 

tube  of  the  Harr  bomb  and  to  allow  the  use  of  a pipette  for  fluid  c hanges  A handle  was 
plated  on  the  other  side  piece  to  facilitate  removal;  however,  this  could  lie  placed  on  the 
holder  itself. 

Figure  2 shows  the  holder,  which  also  ftts  the  Parr  apparatus,  used  for  the 
preparation  of  specimens  on  membrane  filters.  All  sections  were  machined  from 
2‘s-inch  diameter  stock,  and  the  sample  supports  were  cut  from  100  mesh  stainless 
steel  screen.  The  design  permits  each  section  to  fit  inside  the  rim  of  the  section  below  it. 
and  the  greatest  number  of  sections  that  can  be  stacked  is  determined  by  the  length  of 
the  supporting  rod.  The  ;,/s-inch  diameter  hole  is  needed  to  accommodate  the  exhaust 
tube  as  shown  in  the  inset  of  Fig.  2.  This  holder  has  proven  to  be  very  versatile  and 
samples  other  than  the  membrane  filters  have  been  processed  successfully.  The  size 
of  the  specimens  accommodated  by  this  holder  is  limited  by  the  indicated  dimensions. 

Our  routine  for  critical  point  drying  with  these  holders  is  as  follows:  The  biological 
material  on  the  glass  slides  or  Flolronics  filters  is  placed  in  the  special  holder,  fixed  in 
2%  glutaraldchvde  for  2 hr,  washed  with  0.15  M phosphate  buffer,  fixed  in  2% 
osmium  tetroxide  at  0 C for  30  min.  washed  twice  with  0.15  M phosphate  buffer,  and 
dehydrated  with  ethanol  (50%,  75%.  95%,  100%.  100%)  in  10-min  steps.  The  ethanol 
is  then  replaced  in  10-min  steps  with  increasing  concentrations  of  isoamyl  acetate 
(50%.  75%,  95%,  100%,  100%). 
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bn.  2 \itjmmum  hoUIrr  for  « run  .1!  {wuni  (i:\uu*  «■!  tc-lK  «»n  mrml>r«me  tiller"  I hi\  hnldrr  is  lompnx'd 
t*!  *.f . :rvh  fh'ik  sn  turns.  .»n<l  F thr  numlH*»  <»|  w in.  h ilqwnds  on  the  length  of  the  threaded 

post  <($>  In  r.ieh  sntmn  there  is  one  Stinih  hole  l*»r  the  post  if#)  tint*  ^ me h hole  to  .luommoddte  the 
exhaust  lulrr  ol  the  Parr  system,  and  three  imli  holes,  each  with  .i  S*  inch  lip  to  hold  a *S;  inch 
diameter  1 • M 1 mesh  stainless  steel  s«reen  '()  I he  Uittom  id  t ai  h individual  sei  tion  i/:  > has  a ' » inch  groove 
tonnetting  the  ^4  inch  holes  I’he  top  1#)  is  2 inch  in  diameter,  has  a < entrails  placed  handle  and  has  the 
same  holes  as  the  individual  sections,  except  the  three  '*  inch  holes  are  replaced  In  numerous  * h inch  holes 
Nut  is  screwed  onto  |x>st  if#)  to  hold  all  sections  m place  as  shown  in  upper  lelt  drawing  Inset  shows  a 
cuiawav  v levs  of  the  complete  Parr  system  with  a holder  in  place  An  arrow  indicates  the  exhaust  tulie 

The  samples  in  the  holder  are  then  transferred  to  a Parr  critical  point  drying 
apparatus  and  critical  point  dried  with  liquid  ((Ojas  the  transitional  fluid,  according 
to  the  method  described  by  Anderson.  Approximately  9 x 9 mm  squares  of  either  the 
Klotronirs  filters  or  the  glass  cover  slips  arc  mounted  on  aluminum  stubs  with  All 
Purpose  Cement  No.  32’7  (Bond  Adhesives  C.o..  Jersey  City.  N J.)  and  conductive 
paint,  and  evaporation  coated  with  rarlton  and  gold  in  a VE  10  vacuum  evaporator 
(Varian  Vacuum  Division,  Palo  Alto.  CA)  at  2 x 10  ' Torr  (F.chlin  1974).  The 
specimens  arc  examined  in  a Model  1000  scanning  electron  microscope  (Advanced 
Metals  Research  Carp..  Burlington,  MA)  with  an  accelerating  voltage  of  20  keY  and  a 
resolution  of  100-200A.  Samples  collected  on  Millipore  filters  are  soluble  in  this 
intermediate  fluid,  and  are  therefore  critical  point  dried  according  to  I)e  Bault's 
modification  of  Anderson's  method. 

We  have  obtained  excellent  results  using  these  two  holders  for  the  critical  point 
drying  process.  The  use  of  these  holders  has  decreased  the  time  necessary  for 
processing  multiple  samples. 

Another  advantage  of  processing  samples  in  these  holders  is  that  any  differences 
between  individual  sample  preparations  due  to  minor  variations  in  procedure  are 
eliminated. 
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